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TEAM 

• Designed to estimate environmental impacts 
resulting from national economic (industry) 
changes
– Measures direct and indirect industry impacts 

AND the associated environmental impacts.
• Primary or Total Impact

– Primary use, a screening tool to support the 
environmental review process.

– Robust Input- Output Leontief Inverse Matrix 
Framework



Environmental Assessments

• Geography
– National, NERC and State Geography 

• 293 4-Digit NAICS Sectors (Except Energy and 
Carbon)

• 1100 Specific Chemicals / Chemical Groups
– Hazardous Air Pollutants
– Water pollutant discharges
– Carbon Dioxide
– Energy Consumption by Fuel



Analytical Framework

1. Change in National Economic 
Sector

2. Percent Change in National 
Sector Output/Emissions 
(Coefficients)
1. 4-Digit NAICS Sector

3. State Level Out-put/Emissions 
Baseline
1. 4-digit NAICS Sector

4. State Level Percent Change 
Based on National Coefficients



Key Framework Elements
• Input-Output Analysis

– Assumption emissions are a fundamental part of 
production.

• Fixed Coefficients
– Total Requirements Matrix
– Direct Requirements Coefficients

• NAICS
– Production Process Categorization

• State Level Geography
– Aggregation Consistent with Political Boundaries

• Individual Categories of Pollutants
– Detail Appropriate for Environmental Analysis



Permit Compliance System (PCS)

• Most Common Reported PCS  Parameters



Calculation

• National Level Change in 2002 Dollars
• Calculated Change in Emission/Resource Use

– Pollutant/Resource Media
– Economic Sector
– Location (State)

– Definition  of Emission Factor = Value of Baseline 
Emissions/Resources Use for a Given Pollutant/Resource, State and 
Economic Sector - Divided by the Value of Baseline Economic Actively…  

…etc.



Compiling Reporting Results



Utility Example (NAICS 2211)
• Economic Census Suppresses State Level Utility Sector Data
• Reported at National Level

– Apportioned Emission/Discharges using Retail Value of 
Electricity Generated versus Consumption

• Example
– NAICS4
– 2007 (Impact Year)
– 1000000
– Total (Total Impacts- Not Just Sector 2211)
– 2211 (4-Digit NAICS Sector
– Value of impact 3500.00 (3.5 billion)



Run Statistics
• Model Run Time : 04-29-10 09:20:59 to 04-29-10 09:21:39
• Result memory used: 49329 kb
• Number of Emissions Analyzed: 1095906
• Number of Chem Mismatches: 51140
• Chemicals not found
• ClH
• N_as_N
• NOX
• TOTAL-PEST
• TOTAL-PHTH



Sample Output:
Direct Water Discharges, VA

Water Discharges: Pounds



Sample Output:
Chemical by Region

Water discharges: PoundsWater discharges: Pounds

Water Discharges: Pounds



Sample Output:
Impact- Direct Water Discharges
Sector- 2211
Chemical- Boron



Application Versatility

• Track Specific Emissions Impacts by Proposed 
Industry Projects

• Transportation Impacts
• Electricity Use by NERC Region
• Compare Industry Alternatives
• Connect New Technologies to Reduced Industry 

Emissions
• Create Complete Impacts of Economic Shocks Not 

Limited to Jobs, Infrastructure, Tax, Etc.



Summary

• First Applied Environmental Economic Impact 
Model

• Framework Based on Input-Output Matrix
• Intuitive, Predictable, and Measureable (no 

black box) 
• Connects Economic Events with Associated 

Environmental Impacts 
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